Nuclear protein phosphorylation in rat cerebral cells following acute exposure to ethanol.
The sequelae of acute ethanol toxicity encompass a broad spectrum of metabolic and cellular derangements, including the induction of stress proteins in cells exposed to high levels of ethanol. In this investigation, the effects of ethanol exposure on nuclear protein synthesis and phosphorylation were compared by two-dimensional gel electrophoresis in glial-enriched cultures, adult rat cerebrum and regenerated liver. Cellular exposure to ethanol was at clinically relevant levels and tissue was analyzed at 1 h and 48 h after exposure. Cell nuclei were stained with propidium iodide, a DNA specific fluorochrome and flow cytometrically sorted to obtain cell cycle phase populations of nuclei for analysis. Ethanol treatment of intact rats and glial-enriched cultures induced phosphorylation of specific nuclear proteins, which were detected by two-dimensional electrophoresis and autoradiography. The autoradiographs of [32P]phosphate and [3H]leucine labeled proteins from glial-enriched cultures and from the G0/G1 phase of the regenerating liver tissue exhibited intense labeling indicative of active protein synthesis and phosphorylation. In contrast, the autoradiographs of proteins from adult rat cerebra showed substantial phosphorylation, but weak protein synthesis. Ethanol treatment was associated with phosphorylation of a 50,000 Mr protein in G0/G1 phase cells of the cultures and in predominantly G0 cells of the adult rat cerebra. A protein with similar characteristics was not found in ethanol exposed regenerating rat liver tissue and has not been observed in other 'heat shock' or 'stress' protein systems which we have previously studied.